Introduction

Fusarium
wilt of carnations was found in the Netherlands for the first time in 1949, but only since 197Q it became a serious problem. Since then, Fusarium wilt, caused by Fusarium oxysporumf. sp. dianthi and F. redolens was found on a great number of nurseries, which had never known the disease before or even never had grown carnations before (Bouwman et al, 1976) . Especially these last cases gave reason to establish in what way(s) Fusarium was spread in the Netherlands. Scholten (1954) demonstrated, that wilt causing bacteria and P h i alophora cinerescens could be spread by means of water. During the years 1973-1976 several experiments were carried out to find out if Fusarium spores could also be spread in this way, especially in regions with a concentration of carnation growers who all water their plants by using ditch water. Research was done on the possibilities of Fusarium spores being leached out from the greenhouse soil into the drainage system, on contamination of drainage and ditch water and on the viability of the spores in water.
Materials and methods
Soil contaminated with F. oxysporum or F. redolens in containers with a height of 50 cm, was continuously percolated for a period of 2 weeks. The percolated water was caught and used for watering Fusarium free carnation cuttings planted in steamed soil. In other experiments carnation cuttings were irrigated either with water, in which diseased carnations had been immersed for 1 week, or with water that had been obtained from the drainage system of a contaminated nursery . In another trial cuttings, which were planted on a waiting bed were watered with either rainwater or drainage water. The treatment was continued for some months after the cuttings had been planted in the normal greenhouse soil. The viability of Fusarium spores, collected from a PDA medium, was examined. Flasks with a spore suspension of both F.
oxysporum and F_. redolens were stored at different temperatures Acta Horticulturae 71, 1977 Carnationsfrom 2 to 35°C. Samples were taken at weekly intervals and placed on PDA (1Q drops of the suspension per petri dish). After 7 months the experiment was terminated.
Results
It was possible to infect healthy carnations with water, which was obtained after percolating contaminated soil (Table 1) . Plants, watered with water, obtained from the drainage system of a contaminated nursery wilted also. It was desastrous when carnations were irrigated with water in which infected plants had been soaked. The drainage water caused wilt to a high level in young cuttings (Table 2) , especially in the first period of the culture. It appeared to be possible to retrieve Fusarium from the water very easily during the whole storage period of 7 months. The viability of the spores was not influenced by being kept in rainwater, tap water, distilled water, ditch water or sterilised ditch water.
Discussion
Water can play an important role in the Netherlands in the spread of Fusarium wilt. Fusarium spores can be leached out of contaminated soil easily. The water in the drainage system of an infected nursery can be contaminated. This water is pumped directly into the ditches, from which water is taken for irrigation for the same and other nurseries. As Fusarium can remain viable, and perhaps can grow in water for a very long period, the water in the ditches in regions with a concentration of carnation nurseries can be infectious and hence dangerous to use. 
